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Subj ectDetails: BiologyHLPaper3Markscheme 

MarkAllocation 

Candidates are required to answer ALL questions in each of TWO Options (total [20 marks] ). 

Maximumtotal= [40marks]. 

General 

Amarkschemeoftenhasmorespecificpointsworthyofamarkthanthetotalallows.Thisisintentional. 

Donotawardmorethanthemaximummarksallowedforpartofaquestion. 

When deciding upon alternativě answers by candidates to those given in the markscheme, consider the 

followingpoints: 

♦ Eachmarkingpointhasaseparatelineandthe endissignifiedbymeansofasemicolon(;). 

♦ Analtemativeanswerorwordingisindicatedinthemarkschemebya‘7”eitherwordingcanbe 
accepted. 

♦ Wordsin(.. .)inthemarkschemearenotnecessarytogainthemark. 

♦ Theorderofpointsdoesnothavetobeaswritten(unlessstatedotherwise). 

♦ Ifthecandidate ’ sanswerhasthesame“meaning”orcanbeclearlyinterpretedasbeingthesame 
asthatinthemarkschemethenawardthemark. 

♦ Markpositively. Givecandidatescreditforwhattheyhaveachieved, andforwhattheyhavegot 
correct, rather than penalising them for what they háve not achieved or what they háve got 
wrong. 

♦ Rememberthatmanycandidatesarewritingin asecondlanguage. Effectivecommunicationis 
moreimportantthangrammaticalaccuracy. 

♦ Occasionally, a part of a question may require a calculation whose answer is required for 

subsequentparts.Ifanerrorismadeinthefirs tpartthenitshouldbepe nalized.However,ifthe 

incorrect answer is ušed correctly in subsequent parts then follow through marks should be 

awarded.Indicatethiswith “ECF”,errorcarriedforward. 

♦ Unitsshouldalwaysbegivenwhereappropriate . Omissionofunitsshouldonlybepenalized 

once. Indicate this by “U-l” at the first point it occurs. Ignore this, if marks for units are 

alreadyspecifiedinthemarkscheme. 

♦ Donotpenalizecandidatesforerrorsinsignificantfigures,unlessitisspecificallyreferredtoin 
themarkscheme. 
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OptionD-Evolution 

Dl. (a) H.sapiens [1] 

N.B. answersof(b)to(d)mustbeansweredusingdata,notoptioncontent. 

(b) H.sapiens datesback200000yearsinAfrica; 
theoldestancestor, H.ergaster ,originatedinAfrica; 

H.sapiens evolvedfrom H.rhodesiensis ^H.antecessor/mauritanicus and H.ergaster , 
allinAfrica; [2max] 

(c) H.sapiens existstoday, Hneanderthalensis doesnot; 
theyco-existedinEurope; 
theyco-existedforabout50000years; 
n.neanderthalensispvcccdcd H.sapiens ; 

H.sapiens didnotevolvefrom Hneanderthalensis ; 

bothevolvedfromanAfricanspecies, H.antecessor/mauritanicus ; [2max] 

(d) H.erectus becauseitlivedlonger( 1.5millionyearscomparedto700000yearsfor 
H.antecessor/mauritanicus ); 

H. erectus becauseitlivedmorerecently; 

cannotsaysinceclimateduring periodofeitherspeciesunknown; 
cannotsaysincepopulationsizeofeitherspeciesunknown; 

H. erectus (existed for a longer period) so may háve had a greater absolute 


numberofindividualsthereforechanceoffossilizationisalsogreater; [2max] 

D2. (a) rocks 40 K/ K 4 %otassium40a nd fossils 14 C/C 14 /carbonl4 [1] 

(b) theamountoftimetakenfortheradioactivitytodecaytohalfitsoriginallevel; [1] 

Awardfl] foranytwoofthefollowing 

(c) petrification/sedimentation/mineralization/preservationintar/peaťamber/ice; [1] 
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D3. (a) RNAself-replicatesRNAself-repli cationhasbeenshownexperimentally; 
RNAthoughttohaveservedasfirstgenesnotDNA; 

because DNA —> RNA —> protein mechanism too complicated to evolve all at 

once; 

itcanactasanenzyme/calledaribozyme/RNAhascatalyticproperties; 
(recentlydiscoveredthat)RNAcancatalyzeformationofmoreRNA( e.g. rRNA/ 

tRNA/mRNA); 

RNAcanbindaminoacidsfor formationofpeptidelinkages; 
andfonnenzymestohelpRNAreplicate; 

RNAcanalsobetranscribedinto DNA(usingreversetranscriptase); 

(b) naturalselectivepressuresresultinsurvivalofadvantageousalleles; 
frequencyoftheseallelesw illincreasethroughreproduction; 
theseallelesspreadthroughpopulation; 
basisformicroevolution; 

overtimemanyadvantageousgenesaccumulateinaspecies; 

whenmany changes occur some member sofa species cannot successfully mate 

withothers/reproductiveisolation; 
resultsinevolutionofanewspecies; 


[6max] 


[4max] 
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Option E — Neurobiology and Behavior 

El. (a) all fly north / northeast / toward equator /// 

(b) bird 1; 

flew shortest distance between release site and island home; 
least deviations in flight path; 
reached home before all others; 


arrived home between 15-16 hours; J2 maxj 

(c) (i) 28 ( 5) kmhr" 1 (units needed) [1] 

(ii) bird 2 appears to be faster / travels further in the same time; 

bird 1 appears to be slower / travels less distance titan bird 2 in same time; [1 max] 

(d) use their sense of směli; 
using wind direction; 

other land birds; // maxj 


E2. (a) (i) 

transform energy; 

convert various types of stimuli into electrochemical energy; 

// maxj 

(ii) 

Award / 1] for any two of the following. 

mechano (proprio); 

chemo; 

thermo; 

photoreceptors; 

// maxj 


(b) subconscious/involuntary control of heart / breathing rate / blood vessels / digestive 

systém / smooth muscle / control of involuntary body functions; / 1j 

(c) taxis is movement toward (positive) or away front (negative) a stimulus / directional 

stimulus and kinesis is random movement in response to a stimulus; /// 
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E3. (a) providesobjectivedatarather thanopinion/greateraccuracy; 
allowsgraphicalrepresentationofdata; 

allowsforstatisticalanalysis/averagevalues(soanomalieslesssignificant); 

enablescomparativestudy; 

canbeusedtosupport/refutean hypothesis/drawreliableconclusion; 
cangeneratenewquestionsforresearch; 

pennitstheanalysisofabsolutedata( e.g.presenceorabsenceofcertainsubstance); 
establishesfrequencyofbehaviour; 

(b) block/decreasesynaptictransmission; 
canbeinhibitorytobrain; 

examplesarebenzodiazepines/cannabis/alcohol; 

benzodiazepinesincreaseeffectofínhibitoryneurotransmitterGABA; 

causinglesstransferofinformationtothebrain; 

cannabiscanblockcannabinoidreceptors inthebrainstoppingtransmission; 
alcoholenhanceseffectof inhibitoryneurotransmitterGABA; 
alsodecreasesactivityofglutamate,anexcitatoryneurotransmitter; 
useofpsychoactivedmgscanleadtodependenceonthem; 


[4max] 


[6max] 
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OptionF—AppliedPlan tandAnimalScience 


Fl. (a) Vitellariaparadoxa [1] 

(b) construction [1] 

(c) 3species/ A.digitata,P.biglobosa,V.doniana “veryimportant”inbothcategories; 
10speciesranked“veryimportant”forediblefmitsand7speciesforvegetablesauce; 
overall the 20 tree species were slightly more valuable for edible fruits than for 

vegetablesauce; 

Ximeniaafricana more use ful as edible fruitbut not as vegetable sauce/ viceversa 

forBombaxcostatum; 

inbothcategoriestherewereno“donotknow”responses; [2max] 


(d) —x 100 = 15% [1] 

20 

Donotneedtoshowworking. 

(e) strength; 

resistancetoinsectattack e.g. tennites; 

attractiveness; 

resistanttodecay; 

flexible; 

nottooheavy; 

easytocut; 

tradition; [lmax] 


F2. (a) large/colorfulpetals; 

petalsreleasescent; 
nectariessecretenectar; 
stickypollengrains; 

sturdyfilamentstoholdan thersinpositionwhenbrushed; [2max] 

(b) netincreaseinplantbiomasspemnitareaofleafperunittime [1] 


(c) itwillnotflower/bloom 


[ 1 ] 
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F3. (a) namedanimalandname/descr iptionofgenetransferred; 

roleofnamedanima laftergenetransfer; 

specificadvantage/purposeoftransgenictechniqueinchosenexample; 

Award[3max] foroneexample. e.g. 
salmonaregivenaforeigngrowthhormonegene; 

whichmakesthemgrowinoneyearwh atnonnallytakestwoorthreeyears; 
fishproductionincreasesleadingtoanincreaseinincome; 

cowsclonetohavecaseintransgene; 

transgeneleadstomilkwithhighlevelsofcasein; 

caseinismajorproteininmilkfomutritionalvalue; 

cowsclonedtohavelysostaphintransgene; 

transgeneleadstoproductionofmilkwithlysostaphinprotein; 

lysostaphinprovidesprotectionagainstmastitisincows; 

mastitisiscausedbyabacteriawhichdestroysmilk-secretingcellsincows; 

mastitisreducesmilkproductionincows; 

cowsclonedtohavemyelin basicprotein(MBP)transgene; 
transgeneleadstoproductionofmilkwithlargeamountsofMBP; 
MBPinmilkthoughttohelpsu fferersofmultiplesclerosis(MS); 

Awardotheraccuratespecificexamples. 

(b) po sítiv easpects : 

monocultureinvolvesplantingandraisingonlyonetypeofcrop; 
however,cropselectiondependenton localclimate,soila ndamountofland; 
onecropallowsforonetypeofharvestingtechnique; 
predictableharvesttime; 

requireslessvarietyofequipment/lessexpenseinharvesting; 
specializationallowsforgreateroverallefficiency; 
resultinginmoreprofitperunitofbiomass/perunitofland; 
famiercanchoosethecropthat seemstobethemostprofitable; 

pesticides/fungicides/herbicidesmustbeappliedatcorrecttime; 

negativeaspects: 

monocultureoftenre quiresuseoffertilizers; 
fertilizersareexpensive/contaminate; 

pesticidesareoftenrequiredtopr otectcropagainstspecificinsects; 
singletypeofcropcanbeeliminatedbydisease; 

farmers with one crop are more vulnerable to price changes on domestic/world 
markets; 

geneticvariabilityofcrophasbeencompromised; 

Forfullmarksanswermustincludeat leastonepositiveasp ectandonenegative 
aspect.Award [6max] ifonlyoneaspectpresented. 


[3max] 


[7max] 
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Option G — Ecology and Conservation 

Gl. (a) NY/urban 

(b) 37 ( 1): 16 ( 1) / 2.3:1 ( 0.1) 

Do not need to show working. Accept percentages. 

(c) shoot biomass is always greater than root biomass in all tliree years; 
shoot biomass was greatest for rural and urban sites in the first year; 
root biomass was greatest for rural and urban sites in last year; 

second year shows lowest increase in shoot and root biomass for rural and urban 
sites / first and third years with greatest increase; 

HV rural site had greater shoot and root biomass than LI site in first and third 
years; 

urban site always has the highest biomass / greatest shoot / root biomass; 

(d) some bacteria (e.g. Nitrobacter) can convert NO : from car emissions into NO“ (nitrates) 
which can be ušed by plants; 

more predation / herbivores / plagues in rural areas; 

no information given of the location of one compared to the other / of the types of 
pollution; 

extra care given (fertilizer / insecticides) by urban residents; 


G2. (a) (i) Award [1J for name and factor hut accept only examples ofrecent extinctions 

within the last 4,000-5,000 years. 

e.g. Miss Waldron’s red colobus monkey, habitat destruction / hunting; 
Tasmanian Tiger/Wolf {do not accept Tasmanian Devil) due to hábit loss / 
hunting / competition with other animals; 

Dušky Seaside Sparrow, habitat fragmentation / habitat degradation; 

Guam Flycatcher, introduction Brown Tree Snake; 

(ii) A ward [1] for any txvo of the following. 
captive breeding of animals/zoos; 
botanic gardens; 
seed banks; 


(b) Award [1] for any two of the following. 
ammonium ions in soil; 

nitrite ions in soil; 

aerated soils / abundant supplies of oxygen; 
high humidity; 
high temperature; 

(c) methane / ethanol 


/// 

/// 


/i maxj 


// ntaxj 


/1 maxj 

11 maxj 


// maxj 
11 ] 
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G3. (a) limitsplant(tree)growth/killsplants(trees); 
bymakingsoillessfertile; 

trees show premature leaf fall / dieback of branches / wax cuticle destroyed so 
infections/diseasecanenter; 
lowpHofwatercankillmostaquaticorganisms; 
pre ventingeggsfromhatching; 
preventingyoungfishfromdevelopingnormally; 
destroysshellsofanimals; 

acidrainleachesaluminiumfromsoil,damaging/killingaquaticorganisms; 

(b) nitrogen-fixingbacteriainpioneerplants/lichencanintroducenitratetosoil; 
tallerplantsprovideshelterfromlowertemperatures/frost; 
humusresultingfrompioneerplants/lichensaddsorganicmattertosoil; 
increasedsoilstructureenablessoiltoretainmoisture; 
enablingnewspeciestogrow; 
newspeciescontributemorenitrogentosoil; 
leavesandfallentreescanacidifyalkalinesoils; 

lowacidandhighernitratelevelsinso ilallowanotherspecies(spruce)togrow; 
largertreeswithdeeperrootsystemscanreducesoilerosion; 
acidsecretionoflichens helpbreakdownrock; 

presenceofplantsleadtogreaterrecyclingofnutrients(fundamentalinphosphorous 

cycle); 


[4max] 


[6max] 
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OptionH—HumanPhysiology 

Hl. (a) (i) 0.25(±0.05) //moldm 'min 1 ( unitsneeded ) 

or 

15.0(±1.0)//moldm 3 h 1 [1] 

(ii) 215( ± 15)min [1] 

(b) /i-carotene andlycopeneconcentrationshighinitially; 

/i-carotene andlycopeneconcentrationsdecrea sesteadily/allthreedecrease; 
luteinconcentrationinitiallyincreasesslightly; 
luteinconcentrationrelatively constantforfirst 12 Ominutes; 

luteinconcentrationdecreasesafterl20minutes; [2max] 

(c) removalofcarotenoidsbyabsorption induodenumisbalancedbynewadditions 

fromstomach; 

cannotbebrokendownbysmallintestin eenzymes/noenzymetodigestlycopene; 

higher pH stabilizes the compound / acidic conditions of stomach favour its 
absorptionwhileneutral/basicconditionsofthesmallintestinefavourthereverse/ 
digestedwellinstomachbutnotinsmallintestine; 

breakdownproductsof //-carolcnc andluteinstabilizelycopeneinsmallintestine; [lmax] 


H2. (a) (i) estrogen/progesterone/test osterone/aldoster one/cortisol/ etc. [1] 

(ii) ADH(vasopressin)/TRH/TSH/insulin/GH/FSH/LH/prolactin/HCG/ 

oxytocin/glucagons/gastrin/secretin/ etc. [1] 

(b) secretorycellsarrangedinlayeronecellthick; 
cellscontainsecretoryvesicles; 
cellsaregroupedinacini; 
surroundedbyba sementmembrane; 
cellsadj acenttoduct/lumen; 


[3max] 
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H3. (a) producedinliver; 

byhepaticcells/hepatocytes; 

becauseofstimulationbysecretin; 

releasedintoducts/canaliculi; 

flowsintohepatic/bilecommonduct; 

storedingallbladder; 

travelsdowncommon/bileduct; 

entersduodenum/smallintestinewhereductjoins; 

releasetriggeredbycholocystokinin; 

(b) oxygendissociationcurvesdescri besaturationofhemoglobinbyoxygen; 
overanarrowrangeofpartialpressureofoxygen; 

whichtypifiesoxygenpressures surroundingcellsunde rnormalmetabolism; 
increasedmetabolismresultsingreaterreleaseof C0 2 intoblood; 

C0 2 lowerspHofblood; 

increasedacidityshiftsoxygendissociationcurvetoright; 
resultsinreleaseofoxygenfromhemoglobin; 
atthesamepartia lpressureofoxygen; 
ensuringthatrespiringtissueshaveenoughoxygen; 
whentheimeedforoxygenisgreatest; 

also,saturationofhemoglobinoccursathigherpartialpressuresofoxygen; 

sothatitcanreleaseoxygenathigherpartialpressures; 

Creditmaybegiventoasuitablyannotateddiagram. 

N.B. TheBohrshiftonlyoccursintissu.es. 


[4max] 


[6max] 



